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DETAILED ACTION 

Election/Restriction 
Restriction to one of the following inventions is required under 35 U.S.C. 121: 
This application contains claims directed to the following patentably distinct species 
of the claimed invention: 

a. Species A, corresponding to figures 1 and 2, claims 1-7, 14-16 and 20-21; 

b. Species B, corresponding to figure 4, claims 8-11, 17-19 and 22-27; 

c. Species C, corresponding to figures 5 and 6, claims 12-13; 

During a telephone conversation with Attorney Brendan J. Kennedy (Reg. No 
41,890) on 11-29-04 a provisional election was made with traverse to prosecute the current 
sense circuit of claims 1-7, 14-16 and 20-21. Affirmation of this election must be made by 
applicant in replying to this Office action. Claims 8-13, 17-19 and 22-27 are therefore 
withdrawn from further consideration by the examiner, 37 CFR 1.142(b), as being drawn to a 
non-elected invention. 

Claim Objections 

Claim 3 is objected to because of the following informalities: "the sense resistant" on 
line 2 should be -the sense resistor-. Appropriate correction is required. 

Claim Rejections - 35 USC § 112 
The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the subject 
matter which the applicant regards as his invention. 

Claims 1-7, 14-16, 20 and 21 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. Correction and/or clarification is required. 

Regarding claim 1, the recitation "a sense resistor coupled to the shunt resistor for 
dividing current supplied to the shunt resistor" on lines 3-4 is indefinite because it is 
misdescriptive. Figure 1 or 2 of the present application shows that the shunt resistor (12) and 
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the sense resistor (14) belong to two separate paths. Thus, they are isolated from each other 
and the sense resistor cannot divides "current supplied to the shunt resistor" as recited. The 
recitation "a resistance value.. .to cover a range of sensed current" on lines 5-7 is indefinite for 
the same reason. The sense resistor and the shunt resistor are isolated from each other 
therefore, they cannot produce a gain based on the ration of these resistors. 

Regarding claim 6, the recitation "a reference current value subtracted from a 
sensed current through the sense resistor to offset the bias voltage" is indefinite because it is 
not clear what the "a reference current value:" is and how it can be subtracted from a sensed 
current through the sense resistor to offset the bias voltage. The Applicant is requested to 
show the "a reference current value" in the drawing and to explain how it can be subtracted 
from a sensed current through the sense resistor to offset the bias voltage. 

Regarding claim 7, the recitation " a reference current storage element coupled to 
the sense resistor for storing the reference current value" is indefinite because it is not clear 
what is a 'reference current storage element" and how a current can be stored. Explanation is 
required. 

Regarding claim 14, the recitation "providing a sense resistor coupled to the shunt 
resistor to obtain a current divider circuit ' is indefinite because it is misdescriptive. Figures 
1 and 2 of the present application show that the sense resistor and the shunt resistor belong to 
two separate paths thus they cannot form a "current divider circuit" as recited. 

Regarding claim 20, the recitation "dividing current through the wire between the 
resistance and a current sensor having a gain relationship with the shunt resistor" on lines 4-5 
is indefinite because it is misdescriptive. Figures 1 and 2 of the present application show that 
the two resistors (12) and (14) are isolated thus, there is no divider circuit formed by them. 
The recitation "the shunt resistor" on line 5 does not have antecedent basis. It is not clear as to 
the "shunt resistor" is the same or different than the "a resistance" on line 2. The Applicant is 
requested to point out in the drawing the " a resistance", "a current sensor" and "the shunt 
resistor" and to explain how these elements can divide current. 

Claims 2-5, 15, 16 and 21 are indefinite because of the technical deficiencies of claims 
1,14 and 20. 
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Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form 
the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unles 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or 
on sale in this country, more than one year prior to the date of application for patent in the United States. 

Claims 14, 15 are rejected under 35 U.S.C. 102(b) as being anticipated by Kitamura. 
(US Pat. 6,316,983). 

Regarding claim 1, figures 14 and 15 of Kitamura show a method for sensing current 
in a wire, comprising: 

providing a shunt resistor (Rds) in the wire to generate a voltage related to current 
through the wire; 

providing a sense resistor (RL) coupled to the shunt resistor to obtain a "current 
divider circuit" ; 

measuring current flow through the sense resistor (RL); and 
determining current flowing through the shunt resistor based on a specified 
relationship (G) between the shunt resistor and the sense resistor. The gain ration (G) 
establishes the desired relationship between the shunt resistor and the sense resistors. 

Claims 1-7, 14-16, 20 and 21 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Thelen, Jr. (US Pat. 5,231,315). 

Regarding claims 1-4, figure 2 of Thelen show a current sense circuit comprising a 
shunt resistor (20), a sense resistor (1 1). The resistance of the sense resistor (11) is selected 
(by switch circuit) so that the gain (ratio) of the two resistor establishes a range of current for 
the sense resistor (11). The buffer is element (13). The voltage applied on the sense resistor is 
a DC voltage thus, the direction of the current through the sense resistor is constant. The bias 
voltage is (Vref). 

Regarding claim 5, it is inherent that in a circuit the resistors have the thermal 
coefficients selected to be equal or the ratio of thermal coefficients of the resistors is selected 
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to be equal approximately to one for equal variation of the resistors with respect to the 
temperature to keep the ratio of current values flowing through the resistors equal. 

Regarding claim 6, the bias voltage (Vref) can be offset by the operation of the 
switches (Sl-Sn) of the resistor network (20). 

Regarding claim 7, resistor network (11) converts a current to a voltage in a form of 
storage. 

Regarding claims 14-16, figure 2 of Thelen shows a method for sensing current in a 
wire, comprising: 

providing a shunt resistor (20) in the wire to generate a voltage related to 
current through the wire; 

providing a sense resistor (1 1) coupled to the shunt resistor to obtain "a current 
divider circuit"; 

measuring current flow through the sense resistor (11), and determining current 
flowing through the shunt resistor based on a specified relationship between the shunt resistor 
and the sense resistor. Note that the current flowing through the sense resistor (11) depends on 
the selected value of the shunt resistor (20). The voltage applied on the sense resistor (11) is a 
DC voltage thus, the direction of the current through the sense resistor is constant. 

Regarding claim 20 and 21 figure 2 of Thelen shows a method for sensing current in a 
wire, comprising: 

providing a resistance (20) in the wire to develop a voltage when current flows 
through the wire; 

"dividing current" through the wire between "the resistance" and a " current 
sensor" (1 1) having a gain relationship with the "shunt resistor"; and 

modifying the current sensor (11) by activating switches (Sa- Sz) to change the gain 
relationship to establish a desired gain relationship between the current sensor (11) and "the 
resistance" (20), whereby the current sensor is capable of sensing current through the 
resistance over an entire dynamic range of operation. The resistance in the current sensor (11) 
can be changed to obtain a desired gain relationship between the current sensor and "the 
resistance". 
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Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are such 
that the subject matter as a whole would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the manner in 
which the invention was made. 

Claims 1, 2 and 5 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kitamura. (US Pat. 6,316,983). 

Regarding claim 1, figures 14 and 15 of Kitamura show a current sense circuit, 
comprising: 

a shunt resistor (RL) in a current path for measuring current in the current path; 

a sense resistor (Rds) coupled to the shunt resistor for "dividing" current supplied 
to the shunt resistor; and 

a resistance value for the sense resistor (Rds) is adjustable so that the ratio of the 
shunt resistor value to the sense resistor value produces a gain (G). Kitamura does not show 
that the resistance value for the sense resistor (Rds) is selected so that the gain is " suitable for 
establishing a range of current measurements to cover a range of sensed current". However, it 
is well known to those having skill in the art that the value of the sense resistor (Rds) can be 
adjusted so that the current flowing through the sense resistor is within a desired range. 
Regarding claim 2, the voltage buffer is element (203). 

Regarding claim 5, it is well known to one skilled in the art that the ratio of thermal 
coefficients of the resistors is selected to be equal approximately to one for equal variation of 
the resistor values with respect to the temperature to keep the ratio of current values flowing 
through the resistors equal. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Hiep Nguyen whose telephone number is (571) 272-1752. 
The examiner can normally be reached on Monday to Friday from 7:30am to 4:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Timothy Callahan can be reached on (571) 272-1740. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status information 
for unpublished applications is available through Private PAIR only. For more information 
about the PAIR system, see http://pair-direct.uspto.gov. Should you have questions on access 
to the Private PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 
(toll-free). 
Hiep Nguyen 
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